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(54) BEARING MADE OF GRAPHITE DISPERSED Cu BASED SINTERED 
ALLOY FOR MOTOR TYPE FUEL PUMP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a bearing of a motor type fuel pump which 
exhibits excellent wear resistance under the high pressure-high speed passage of a liquid 
fuel. 

SOLUTION: The bearing of a motor type fuel pump is consisting of a graphite dispersed 
Cu based sintered alloy having a composition containing, by mass, 20 to 40% Ni, 0.1 to 
0.9% P and 1 to 8% C, and the balance Cu with inevitable impurities, and having a 
porosity of 5 to 25%. 

CLAIMS 



[Claim(s)] 

[Claim 1] At mass %, they are nickel:20-40% and P. : 0.1 - 0.9%, C : Bearing made from 



a graphite distributed Cu radical sintered alloy of the motor type fuel pump which 
demonstrates the abrasion resistance which is under high-pressure high-speed circulation 
of liquid fuel, and was excellent which contains 1 - 8% and is characterized by 
constituting from a graphite distributed Cu radical sintered alloy which has 5 - 25% of 
porosity in the presentation which the remainder becomes from Cu and an unescapable 
impurity, and a list. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the bearing made from a 
graphite distributed Cu radical sintered alloy which demonstrates the abrasion resistance 
which was excellent when it was miniaturized and applied to the motor type fuel pump 
by which high drive operation is carried out. 
[0002] 

[Description of the Prior Art] The thing of the structure which the engine using liquid 
fuel, such as a gasoline and gas oil, as a fuel is generally conventionally equipped with 
the motor type fuel pump, for example, is shown in drawing 1 with an outline cross- 
sectional view as a motor type fuel pump for gasoline engines is known. As illustrated 
namely, the above-mentioned motor type fuel pump The revolving shaft fixed to the both 
ends of a motor in casing is supported by bearing. An impeller is inserted in the one side 
edge of said revolving shaft. And said impeller, It has the structure where there were 
along the clearance which is not illustrated between the peripheral face of a motor 
(armature) and bearing, and a revolving shaft, and the gasoline circulation way of a 
narrow gap was formed. An impeller rotates by rotation of said motor and a gasoline is 
incorporated in casing by rotation of this impeller. The incorporated gasoline is sent out 
through said gasoline circulation way met and formed in the clearance which is not 
illustrated between an impeller, the peripheral face of a motor and bearing, and a 
revolving shaft, and it operates so that it may be sent into the gasoline engine of separate 
installation. In addition, in drawing 1 , the gasoline by which the fuel of a minute amount 
passed the periphery section of both bearings, and the pressure up was carried out by the 
impeller reaches through the fuel path of casing which is not illustrated till the place of an 
armature peripheral face. Moreover, various kinds of Cu radical sintered alloys are used 
as the above-mentioned bearing which is the structural member of the above-mentioned 
motor type fuel pump. 
[0003] 

[Problem(s) to be Solved by the Invention] On the other hand, although high- 
performance-izing is remarkable in lightweight-izing of engines, such as recent years, for 
example, an automobile etc., and a list and the fuel pump used for this is also called on 
for the miniaturization in connection with this In order to miniaturize this in the case of 
the motor type fuel pump of the above-mentioned structure, securing discharging 
performance When it is required to make a high drive, i.e., a rotational frequency, high 
and it'does so, liquid fuel, such as a gasoline incorporated in the fuel pump, is high 
pressures about the circulation way of the gap which became narrow much more. And 
although it will pass by the quick rate of flow and one step of high intensity and abrasion 



resistance will be required of the bearing which is the structural member of a motor type 
fuel pump especially under such conditions In the bearing made from Cu radical sintered 
alloy used for the motor type fuel pump of the above-mentioned structure Since it is not 
that in which all possess sufficient reinforcement and abrasion resistance, wear advance 
is quick and the present condition is this wear advance coming to be further promoted, 
when said liquid fuel's contains sulfur, its compound, etc. as an impurity, and resulting in 
a use life comparatively as a result for a short time further. 
[0004] 

[Means for Solving the Problem] Then, the result of having inquired this invention 
persons developing the bearing suitable for being miniaturized and using for the motor 
type fuel pump by which high drive operation is carried out from the above viewpoints, 
About the bearing of a motor type fuel pump, it is mass % (% shows mass % hereafter), 
nickel: 20-40%, P : 0.1 - 0.9%, C : If constituted from a graphite distributed Cu radical 
sintered alloy which has 5 - 25% of porosity in the presentation which 1 - 8% is 
contained and the remainder becomes from Cu and an unescapable impurity, and a list 
The frictional resistance which bearing receives by high-speed rotation of the motor 
which makes the high-pressure high-speed style of liquid fuel occur Although abrasion 
resistance comes to fall, only the part which was eased in the operation of the fluid 
lubrication film formed with the liquid fuel supplied to bearing inner skin from a bearing 
peripheral face through the pore which exists in bearing, and formed said pore on the 
other hand From being compensated by the base which consists of a solid-solution phase 
of a Cu-nickel system alloy with the high isolation graphite of the lubricity which carried 
out distributed distribution at the base as well as the hard Cu-P compound which carried 
out distributed distribution, this wear-resistant fall The bearing made from a graphite 
distributed Cu radical sintered alloy of this result With the outstanding reinforcement and 
the corrosion resistance which the Cu-nickel system alloy which forms the base of this 
has, conjointly The research result that come to demonstrate the abrasion resistance 
which is under the environment put in the style of [ of liquid fuel ] the high-pressure high 
speed, and was excellent, and this bearing made from a graphite distributed Cu radical 
sintered alloy showed the corrosion resistance which was excellent also to the liquid fuel 
which contains sulfur, its compound, etc. as an impurity was obtained. 
[0005] This invention is made based on the above-mentioned research result, nickel :20- 
40%, P : 0.1 - 0.9%, C : The presentation which 1 - 8% is contained and the remainder 
becomes from Cu and an unescapable impurity, It has the description in the bearing made 
from a graphite distributed Cu radical sintered alloy of the motor type fuel pump which 
demonstrates the abrasion resistance which is under high-pressure high-speed circulation 
of the liquid fuel which it comes to constitute from a graphite distributed Cu radical 
sintered alloy which has 5 - 25% of porosity, and was excellent in the list. 
[0006] The reason which limited next the component presentation and porosity of a 
graphite distributed Cu radical sintered alloy which constitute this as above-mentioned in 
the bearing of this invention is explained. 

(1) Although a component (presentation a) NiNi component has the operation which 
dissolves to Cu as above-mentioned, forms the base which consists of a solid-solution 
phase of a Cu-nickel system alloy, and raises the reinforcement of bearing, and corrosion 
resistance the content if the content cannot secure desired high intensity and high 
corrosion resistance at less than 20% but the content exceeds [ one side ] 40%, since 



reinforcement will come to fall - nickel: - it was desirably determined as 21 - 30% 20 to 
40%. 

[0007] (b) Although PP component has the operation which forms in a base the hard Cu- 
P alloy which carries out distributed distribution, and raises abrasion resistance while 
raising a degree of sintering and contributing to improvement in bearing reinforcement 
The improvement effectiveness of a request [ at less than 0.1% ] of the content to said 
operation is not acquired. On the other hand, when the content exceeded 0.9%, a fall 
inclination came to appear in reinforcement, and since it became difficult to secure 
desired high intensity stably, the content was desirably determined as 0.3 - 0.6% 0.1 to 
0.9%. 

[0008] (c) Although CC component has the operation which mainly exists in a base as an 
isolation graphite which carries out distributed distribution, gives and has the lubricity 
excellent in bearing, and contributes to the wear-resistant improvement in bearing The 
improvement effectiveness of a request [ at less than 1% ] of the content to said operation 
was not acquired, but since reinforcement came to have fallen rapidly when the content 
exceeded 8% on the other hand, the content was desirably determined as 2 - 6% 1 to 8%. 
[0009] (2) Although the pore distributed on the base of a porosity Cu-nickel system alloy 
has the operation which eases and has strong friction and the high planar pressure which 
bearing receives under high-pressure high-speed circulation of liquid fuel as above- 
mentioned, and controls wear of bearing remarkably If the rate of pore that the porosity is 
distributed in a base at less than 5% decreases too much, and said operation cannot be 
enough demonstrated to satisfaction but the porosity exceeds 25% on the other hand 
Since the reinforcement of bearing came to have fallen rapidly, the porosity was desirably 
determined as 10 - 20% 5 to 25%. 
[0010] 

[The mode of implementation of invention] An example explains concretely the bearing 
made from a graphite distributed Cu radical sintered alloy of this invention. Although 
each is formed by the water atomizing method and all have the mean particle diameter of 
45 micrometers as raw material powder Various kinds of Cu-nickel alloy powder with 
which nickel contents differ, the water atomization Cu-P alloy (P:33% content) powder 
which similarly has the mean particle diameter of 45 micrometers, After preparing the 
graphite powder which has a 75 more-micrometer mean diameter, blending these raw 
material powder with a predetermined combination presentation and mixing for 40 
minutes with a ball mill, By carrying out press forming to a green compact by the 
predetermined pressure of 150-300MPa within the limits, and sintering this green 
compact on condition that maintenance for 40 minutes to the predetermined temperature 
in an ammonolysis gas ambient atmosphere and within the limits of 750-900 degrees C 
this invention sintering bearing 1-20 in which it consisted of graphite distributed Cu 
radical sintered alloys which have porosity in the presentation list shown in Table 1, 
respectively, and all had an appearance :9mmx bore:5mmx height:6mm dimension was 
manufactured, respectively. When the arbitration cross section of this invention sintering 
bearing 1-20 obtained as a result was observed using the optical microscope (200 times), 
the organization where a Cu-P alloy and an isolation graphite carry out distributed 
distribution minutely, and pore also exists in the base in which all consist of a solid- 
solution phase of a Cu-nickel system alloy was shown. Moreover, the bearing (henceforth 
comparison sintering bearing) 1-8 which consisted of same conditions with Cu radical 



sintered alloy was prepared, respectively except considering as a presentation as shown in 
Table 1 for the comparative purpose. In addition, the above-mentioned comparison 
sintering bearing 1-8 is constituted from a Cu radical sintered alloy from which either an 
alloy quantitative formula or the porosity separated from the range of this invention by 
each. 

[001 1] Subsequently, a dimension includes the above-mentioned this invention sintering 
bearing 1-20 and the above-mentioned comparison sintering bearing 1-8 in a die- 
length: 1 lOmmx diameter:40mm fuel pump. This fuel pump is installed in a gas tank. 
Number of rotations:3000(minimum rotational frequency) -10000(maximum engine 
speed) r.p.m. of an impeller, The flow rate of a gasoline : 451. (minimum 
discharge)/o'clock - 1501. (maximum stream flow)/o'clock The pressure which bearing 
receives from a high-speed revolving shaft : A maximum of 300 KPa, test time:200 
hours, The system trial was performed on the conditions which ******, i.e., a gasoline, 
circulates a narrow gap at high speed, and bearing receives high pressure with the high- 
speed revolving shaft of the motor which makes this occur, and are put to the gasoline of 
the quick rate of flow, and the maximum wear depth in the bearing surface after a trial 
was measured. Similarly this measurement result was shown in Table 1. Moreover, the 
collapse reinforcement of each sintering bearing was shown in Table 1 in order to 
evaluate reinforcement. 
[0012] 
[Table 1] 
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[0013] 

[Effect of the Invention]' From the result shown in Table 1, this invention sintering 
bearing 1-20 which consisted of graphite distributed Cu radical sintered alloys On the 
base of this at the outstanding corrosion resistance which all have high intensity and the 
solid-solution phase of a Cu-nickel system alloy has, and a list in an operation of the pore 
which carries out distributed distribution and a hard Cu-P alloy, and the isolation graphite 
which has still higher lubricity When it uses as bearing of a motor type fuel pump 
especially, under high-pressure high-speed circulation of a gasoline As the comparison 
sintering bearing 1-8 seeing to demonstrating the abrasion resistance which was excellent 
much more, If either the quantitative formula of Cu radical sintered alloy which 
constitutes this or the porosity separate from the range of this invention, the thing of falls 
[ at least / one of] reinforcement and of the abrasion resistance which is not avoided is 



clear. As mentioned above, the bearing made from a graphite distributed Cu radical 
sintered alloy of this invention As an object for the motor type fuel pumps of the engine 
using the usual liquid fuel, of course High planar pressure is especially received from a 
revolving shaft with the miniaturization of a motor type fuel pump, and a raise in a drive. 
And also when it uses under the environment put in the style of [ of liquid fuel ] a high 
speed and liquid fuel contains sulflir, its compound, etc. as an impurity further Since the 
outstanding abrasion resistance is demonstrated, it can respond to high performance- 
ization enough in lightweight-izing of the engine using liquid fuel, and a list at 
satisfaction. 
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It is the outline cross-sectional view of the motor type fuel pump for gasoline engines. 
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